THE GROUPS OF ANGIOSPERMS.

A. ENGLER.

| IN the form of a supplement® to Parts II, III, and [V of Die Natur-
liche Pflanzenfamilien, Dr. Engler has presented a comprehensive review of
the taxonomic divisions of spermatophytes. In it he has made important
alterations in the sequence and structure of the series as arranged and
delimited in the original work. In the light of results obtained since the
publication of the earlier parts of the Pfanzenfamilien, a rearrangement has
been made of which the following abstract from the author's « Erlauterungen
serves to give a general idea. Even the more important details have been
rigidly omitted,and for a comprehensive grasp of the reasons for the changes
the reader must be referred to the “key” which forms the skeleton of the

supplement, and to the context.—EDS:]|

The sequence of series and families 1s treated with special
reference to the progressive steps which are manifested in floral
structure, fruit and seed development, and differentiation of
tissue.

Certain difficulties present themselves in the practical carry-
ing out of such a scheme. It often occurs that within one
circle of relationship a certain tribe has advanced in som¢ par
ticular direction, remaining latent in other directions, while.th.f-’
reverse may be true of other related tribes. In other cases it 15
doubtful whether certain lower stages are primitive, Of whether

they have arisen through reduction. 1:0¢ of

Eichler has recognized the so-called apetalous l(mm-hes Od
dicotyledons as haplochlamydeous, or naked-blooming, IS
of abortive, and has placed them at the beginnin
dons. To these I have added Piperales, Proteales,
and Aristolochiales.

* Abstract of translation prepared by Dr. Edwin B. Uline.

_ *ENGLER, A.: Ubersicht iiber die Unterabteilungen. Klaesen, ihelm Engel 1
rethen und Familien der Embryophyta siphonogama. Leipzig: Wilhe ‘
mann. 1897, |
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Before entering upon a discussion of the sequence of series
s the monocotyledons and dicotyledons, I wish to speak of the
fagnostic importance which s being laid upon the development
i the pollen-tube in the ovule, and the structure of the ovule
uih respect to the development of the integuments. In the first
w series of Archichlamydea (7. e., the Piperales, Verticillata,
Fagales, Juglandales, Myricales, Salicales, Urticales, Proteales,
untalales, and Aristolochiales) the pollen-tube and the ovules
“ow relations which never occur elsewhere in angiosperms.
“lor the chalazogamy of Treub, the investigations of Nawa-
“iinand others have greatly depreciated its importance from
&mndpoint of classification, and of late more importance has
"5‘-‘“1 iaid upon the peculiar conditions which occur in the Santa-
“% and Loranthacex in the development of ovules and
ryo sacs, as set forth by Van Tieghem, who distinguishes a
Saerogamous division ** Inovulées” to which the Loranthace
"?Bal&tmphoraceae belong, and another division ‘** Innucellées,”
fhich about corresponds to our Santalacez.

For My part, I do not see sufficient importance in either of
sﬂesets of characters to justify the establishment of subdivi-
::'SOf the first rank. Nor in the fact that in the Loranthace®
1di:::bryo o s developed within the tissues of the carpel do

M peculiarities which justify setting these plants apart as
r:se:nlto the remaining dicotyledons and mon.ocptyledons-

_Jregard them as dicotyledons which, like all other
tntyl,eioflsr af€ opposed in many respects to monocotyledons,
“Iin the development of the ovules show certain depar-
. .‘of their own. We can no more found a higher systematic

" %0 the more or less complete development of the ovule
" op the pres < P. the
o ence of endosperm and perisperm, or ofl

e

‘Othe:)r lless advanced development of the embryo of the
[ % ) tIl)\:nt. Indeed: 1If the Zymnosperms stand in close rela-

"eellys pt,erid()phytes. since normally developed ovules with
hissumand INtegument occur in the gymnosperms, it is natural
ey ¢ that the peculiar development of ovules in the Santa-

S Mere | ;
ly d Phenomenon Of l’CdUCthH.
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But 1t 1s a striking fact that these departures occur in several
of those families which were formerly known as apetalous. This
seems the more reason why all these families should occupy &
lower place in the system of dicotyledons. The manner of fer-
tilization and the development of the embryo sac is here not so
fixed as in the other dicotyledons. The Proteacez, also, which
I have placed much lower than Eichler, show a striking departure
from other dicotyledons in that the number of cotyledons may
reach even eight.

MONOCOTYLEDONS.

Among the nonocotyledons those series in which typical
achlamydeous flowers occur represent the earliest stages ‘?f
development. These are the Pandanales, Helobia, and Glumi-
flore. Of these the Pandanales are most primitive, because of
indefiniteness of floral parts, and the spiral arrangement of stfx-
mens. Whether the Helobiz or the Glumiflorae stand nextin
order 1s difficult to decide. Owing to the great instability pre-
vailing in the Helobiz, I have preferred to let them precede the
Glumiflorae, and have left the Graminea and Cyperace® together
in Glumifloree. '

Common to the three series Principes, Synanthes and Spath!t
florae is the appearance of a floral envelope, which in some Cases
1s suppressed by the more vigorous development of the spathc:

Several subseries under the Farinose must be set apaftt;
notably the Flagellariinez, which do not affiliate closely \.md
any other family. The subseries Enantioblasta 18 Ch,a rademe.-c
by its orthotropous ovules, while the remaining Farinos® ha'
anatropous ovules.

Most of the Liliiflorse belong to the subserl .
have regarded the Juncacem as a separate subseries
being intermediate in the structure of their albumer ted the
the Farinos® and the Lilliiflorse. Likewise I have separd elop-
Iridacea as subseries Iridinez, basing 1t upon the lealy de\n the
ment and division of the style branches, as well as Up®

position of the leaves.

es Lllune&? |
]uncinc&
betwech

I e e e .
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| believe it a misconception to regard the Scitaminez as
drect descendants of the Liliace® or of the Amaryllidacez.
Though the Scitaminez do resemble Dracana and: Cordyline,
sronger characters argue against deriving them from the Lilii-
lre, viz., the formation of endosperm and perisperm, the
smooth exine and thick intine of the pollen grains, the presence
of simple and coraplex starch grains in the albumen.

The Microsperma comprise the Burmanniacea and Orchida-
e, whose relationship to each other is based solely upon the
wmerous small ovules and the parietal placentation. The Bur-
mnniacez are like the Orchidacea in that they attain a degree
o zygomorphism which is found in few monocotyledons, and a
“@relul review of characters shows no possible connecting link
*tween Orchidacez and the Liliifloree. The Microsperma may

all, therefore, into the two subseries, Burmanniine® and
Uynandra,

DICOTYLEDONS.

The dicotyledons as here presented show many departures
“m Eichler's system. One of the most essential changes is
@ebreaking up of the series of Amentace® and the interpola-
mnét Various places of the miscellaneous families designated
b&'Elchle,- as HYStel’Ophyta. That the Amentace of Eichler
g represent one circle of relationship has become apparent
3:-&?]056 inVeStigaltion of the ovules and the processes of fer-

“4ton.  That the establishment of the Hysterophyta was
:?l":m\risiona] is evident from their long-known variability as

gynxceum.
lndn;e Ceratgphy llacea are taken out of Eichler's Urticina;
f:omp :;ed iear the Nymphaacea ; the Pipezaceae ar.e separated
xePcnch Polygoninz ; the Droseracez, barracemac.:eae an
CCX are separated from the:Cistiflor® or Parietales as

Mrracen: .
“Chiales ; the Passiflorine are brought under the series

e . , i
tales' the series Terebinthinz and Tricocc® have been

the ( br.oken up and their separate families referred p‘artly to
Stiales, partly to the Sapindales or to the Asculinz, the
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limitation of these latter two series being governed by the ori-
entation of the ovules, a scheme used also by Bentham and
Hooker ; the series Frangulinze or Rhamnales has been restricted
to the families Rhamnacea and Vitacea, while the Aquifoliacez,
Celastracea and Hippocrateacea are put in Sapindales. |
follow Pax and Baillon in placing the Pittosporacea near the
Saxifragace®. I have united the series Saxifraginz, Rosi-
flore, and Leguminos® into one series, 7. ¢., the Rosales, since
the natural affinity of these groups is beyond all doubt. The
Proteacea have been excluded from the Thymelaales and placed
more toward the beginning of the system near the Santalales, the
remaining families being added to the Myrtiflore or Myrtales.

Of the Sympetale the two series Tubiflore and Labiati-
flore are united ; the Aggregata on the other hand are broken
up, and the Valerianacea together with the Dipsacace® placed
in the Rubiales, and the Composita in the Campanulata.

Both subclasses of dicotyledons, Archichlamydea and Sym-
petal®, are retained, although sharp distinctions between them
do not exist. The guiding characters for the disposition of the
series under the Archichlamydea are chiefly the development
of the perianth, the floral axis, and the arrangement of floral
parts, but consideration has been given also to the make-up of

: ' stin-
the ovules in so far as the Casuarinace® are concerned, disti
¢ which alone the

guished by numerous megaspores, and fo <
he beglﬂﬂ"‘g

series Verticillatee has been made, and is placed att
of the Archichlamydez.

Of the remaining series, those which ha
take the lowest place, namely, first the Piperales, the

ve no perianth must
n the

Salicales, then the Myricales, in which several bract§ near t}:.
flowers often take the place of a perianth. The Myncales v
» | had

tain only the Myricacew, which with the Juglandace
placed formerly under the Juglandales.

The Balanopsidales with the family
seut an isolated series which occupies a Very o
reason of the rudimentary perianth of the staminate
the bracteate envelope of the pistillate ones.
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The series of Leitneriales with the Leitneriacea is doubtful,

wee we may have to do here with a reduced type. If such
wre once shown, then this family would come next to the

lamamelidace®, near the Rosales.

Ihe Juglandales occupy a higher position, nearly always
wssessing a perianth, which in the pistillate flowers is coalescent
nth the carpels, giving rise to apparent epigyny. The Juglan-
s are further distinguished from the Myricales by chalazo-
amy, but whether this character is constant must yet be deter-
aned.

The Fagales show the same stage of progress as the Juglan-
4s. Coordinate with the Fagales are the Urticales in which
% Ulmaceg precede the Moracex and Urticacez because of
% occurrence of hermaphrodite flowers.

.ln the Proteales the perianth is sometimes green, but in the
=onity of cases it is petaloid, but a differentiation of calyx
.:‘xsmt appear. This series is easily distinguished from the
“alales by its single free carpel with ventral placentation.
érac?: SSantalale:s, comp.rising thfz. loranthacee, Myzoden-
. h\.eth;irantalace . Grubbiacez, Opiliace and Balanophoracez,
' g¥neceum made up of three (more rarely one or two )
“Pels, and for each carpel but one embryo sac is developed.
hec::,zhe Aristolochiales the petaloid segments of the peri?;ltg
mbm;:((;re (.)r less coalescent, and the carpe.ls are provide

efinite number of ovules and an inferior ovary.

The P01)'g0nales form, in certain respects, the transition
0 the Centrospermae, though the latter 1s characterized by
Presence of

\lth perisperm.
ﬁolo .°Ugh It is mentioned above that certain series are mofl=
tang sically further advanced than others, and that on the other

Certas . : .
“TQain series as the FFagales and Urticales occupy the

qMme .

! f“OTpholog,Cal stage of advancement, yet each of these
Sls be which

ajy

“'div:rson '0 suppose that any of these series constitute a point
8€nce for the tollowing series.
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In the Centrosperma heterochlamydy occurs frequently,
though it does not yet dominate. The Chenopodiace® and
Amaranthacea form one branch of the series, while the Nycta.
ginace®, Cynocrambacea, Batidacea, and Aizoace® together
with the Phytolaccacea, in certain respects the center of devel-
opment, form another branch. Of these the Nyctaginacea have
reached a higher stage than the Chenopodiace® and Amaran-
thacez in that the simple corolla is made of petaloid coales-
cent segments. The Cynocrambacex and Batidacee form
isolated types which, in common with Phytolaccace®, still
retain one-ovuled carpels. The Phytolaccacez, having free or
slightly united carpels, would occupy a low position, save for
the appearance of heterochlamydy and cyclic flowers. Still a
third subseries is formed by the Basellacea and Portulaccace®; 3
tfourth by the Caryophyllacez.

Of the numerous heterochlamydeous series the firs
Ranales, characterized by predominating apocarpy and hypogymy:
It has preserved a strong tendency to the spiral arrangement
of floral parts, but heterochlamydy is much more fr.equcn%
than in the Centrosperma, and zygomorphism occasionall}
occurs. At least four subseries are to be distinguished. The
Nymphzacez and Ceratophyllacea torm the first; the rather
isolated Trochodendracea the second; the Ranunculac.ezfv
Lardizabalacex, Berberidacea, and Menispermace®, the thzrdr.
This third subseries has a probable common origin very o
the Nymphaacex. The fourth comprises the
Lactoridace, Anonace®, Myristicace®, Gomortegaced
imiacez, Laurace®, and Hernandiacea, all charactert L
presence of oil cells. 1 have named these subsene.s resz‘;d
tively the Nymphacinez, Trochodendrinez, Ra"uncumde ;:nced
Magnoliinez. In the three larger, which are further ad¥ 5
than Trochodendrinea, there occurs the change from SPE

cyclical flowers.

t 18
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dyerge from the Ranales in various ways, some following one
drection of development, some another.

Ihe Rheeadales have long been recognized to be closely
wiated to the Ranales, for the Papaveracea show analogies with
e Nymphzacez in their mostly numerous stamens, and in the
weasional occurrence of several (though united) carpels in the
fyn@ceum,

The Sarraceniales furnish a parallel series to the Rheeadales.
this series shows much in common in the arrangement of floral
#ris with the Nymphaacea and Papaveracee. The placenta
hon in the Sarraceniacea is the principal character distinguish-
ag the series from the Rheeadales.

[ have considerably extended the Rosales, which very often
ave dpocarpy and hypogyny or perigyny in common with the
RﬂflaIBS, but more often show syncarpy and epigyny. The
"’f‘es comprises the Saxifragine®, the Rosiflore, and the Legu-
Wios® of Eichler. We have never been able to discover a
“Mprehensive distinction between the Rosacez and Saxifrag-
L& nor is there any dividing line between the Rosace® and
lhe. Leguminosz sufficient to warrant putting them in separate
ees, It May seem strange that the Podostemonace stand at
‘?"’ begi““ing of Rosales, but Warming has shown their connec-
0 with the Saxifragacez on the basis of floral structure. The
hg}'f“iﬂ%& and the Connaracea are to be regarded sister-
f:":ll;es of the Rosace, since the families of Rosal.es are, as a

7 50 nearly related that it is difficult to conceive of them
*f Subsections, The Saxifraginea, however,. form a center

lowed by the zygomorphous and oligom-
I have then followed with the Zygophyl-




346 BOTANICAL GAZETTE I

lacez, which occupy mostly the same plane as the Geramacez.
but in the other direction they approach very near to the
Cneoracea, Rutacex and Simarubacea. Since the Rutace are
intimately connected with the Simarubacez, Burseracex and
Meliacez, it is possible to conceive of these families all togethes
as Geraniine®. Morphological advance in another direction £
seen in the Malpighiinez. It is expedient also to distinguish
the Polygalinex, Dichapetaline® and Tricocce as subseries,
which possess scarcely any surviving common features.

In the Sapindales, considering the entire organization, foliar
arrangement and anatomy, we are forced to establish a large
number of subseries. At the first are the Buxinea, provided that
the simple perianth is primitive rather than reduced. The
Empetracee, Coriariacea, and Limnanthace® occupy similar
rank in the character of perianth and the number of ovules, but
are withal so distinct that each family must be regardcd as the
representative of a subseries. The resinous Anacardiace® ma)
be regarded as an independent subseries coordinate with anc
opposed to the Celastrinez and Icacine. The Sapindace®
comprise the closely related Acerace, Hippocastanaces and
Sapindacea, and the Sabiinea, Melianthine® and Bals.ammm&t
- The setting apart of so many subseries shows there 1S m.).SUfﬁ;
cient ground for the derivation of the more complex families ©

the series from the simpler.

The Rhamnales are now confined to the t
chlamydea with opposite stamens.

As in the Geraniales and Sapindales,
in the Malvales distinct or shghtly united carpe
latter case complete syncarpy prevails. | justif}' i
Malvales follow the Geraniales, Sapindales,
the close relationship of the El@®ocarpace® a
to the Parietales, within which the floral evo l
reached very complicated floral types. The .Malva =
show how a family may reach in certain direcuO. far behind.
ble stage of development, while in others it remains

Conditions are present which show that th

etracyclic Archu-

there are to be found
ls, but in the
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of the series are coordinate and not serial ; that they stand side
by side, but have not proceeded one from another. The Scyto-
petalace have a very uncertain position in the series.

As already indicated, the Parietales reach back in their affini-
ties through their simpler families to the region of the Ranales.
The Dilleniacea were also formerly reckoned with the Ranales,
but they show affinities for the tropical families Eucryphiace,
Uchnacez, Caryocaracea, Marcgraviace®, Quiinacez, lheacez,
Guttifere, and Dipterocarpacea, and 1 have brought them all
logether as a subseries, Theineax. Another subseries, the
Tamaricinez, is made up of the Elatinace, Tamaricace®, and
Frankeniacez, which mostly inhabit temperate zones. The
Fouquieriacez, which in the Pflanzenfamilien were reckoned with
the Tamaricacea, are better separated as an independent family
and subseries, on account of their gamopetalous corolla and oily
dbumen, The changes which have been made in this series are
based chiefly upon the results obtained by Dr. Pritzel in his late
studies of the seeds of Parietales. His data have great value 1n
the determination of the genetic relationships. Such a series as
the Parietales is not to be regarded as a single monophyletic circle
f’f reléltionship, but as a complex of such circles, which, proceed-
g from various starting points, have either arrived in their
olution at the same morphological stage of advancement, or,

like the subseries Flacourtiinez, still show various Stages of
development

The Opuntiales, with their spiral floral arrangement and
oular receptacle which encloses the syncarpous gyneeceuit,
S.llow quite a primitive floral type, essentially departing very
‘lm? rom that of many Nymphaacez. The only reasons for
Placmg this series next the Parietales is that free carpels never
Vet i the Cactacez, that the placent® are parietal, and the
"les are united.

" the series Myrtiflora and Umbelliflore the envelopment

In C}:)itg yn®&ceum within the receptacle has become thefrul;, ;::;

& fast to the preceding series, the arran.gement of stam
sty cyclic. In the Myrtiflore perigynots and epig)

of t
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nous insertions prevail; in the Umbelliflore only the epigynous
occurs. The series Thymelaales, which formerly, following
Eichler, I placed next to the Myrtiflore, I now believe to be
only a subseries of the latter. In those families formerly
regarded as Thymelaales perigyny, tetramery, a tendency to
apetaly, and a small number of ovules in the carpels prevail, but
every one of these characters also occurs in the Myrtiflor. The
Halorrhagidacez and the Cynomoriace® I regard as representa-
tives of an independent subseries, whose flowers show a most
remarkable agreement with Hippuris. That the Umbellifior®
belong at the end of the Archichlamydez is certain by reason
of their one-ovuled carpels and mostly reduced sepals. Thle
close interrelationship of the three families belonging here 15
without question.

The opinion has often found expression that the Sympefalff
may be only monopetalous. This cannot be the case, and it IS
equally certain that the various series of the Sympetal® are not
to be regarded as a continuation of the Archich]amydeiff- When
sympetaly arose in prevailingly archichlamydeal Series, SUC’}
sympetalous genera were naturally placed 1n archichlamydea
families. The subclass Metachlamyde® or Sympetalm thus com-
prises those families in which connate petals have become llfc
rule. Just as the series indicates the stage at which certauf
genetic subseries have arrived, so the subclass Sympet“l"B m:,;
be looked upon as a stage for morphologically further advanc
series. .

The Ericales and Primulales belong at the begin G
Sympetala, for here distinct petals still occur, and WO stl
whorls are typical, whereas in the remaining
ception of the Ebenales, only one staminal Wi - epat e

The Ebenales are distinct from the Ericales 1D
flowers are not obdiplostemonous, but diplosternoﬂ(ms
stemonous, or they may contain numerous stamens.
from the Primulales in the septation of the ovary, N
remaining series in the possession of more€ than one
whorl.
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The Contorta are by no means to be sharply distinguished
tom the next comprehensive series, Tubiflore. It is simply a
westion of differing tendencies of development. One sub-
wries, the Oleinez, with the families Oleace® and Salvadoracez,
wmetimes still possesses distinct petals. In the second sub-
wries, the Gentianinea, belong the Loganiacez, Gentianace,
Apocynacez, and Asclepiadacez, the first of which comprises
genera which show characters common also to the three other
amilies, but also contains genera which lean more toward the
lubiflor and Rubiales. The Loganicea may thus represent an
uder type, from which the other families of Gentianinea, and

%rhaps the Rubiales, have branched off. P
The largest and most difficult series is the Tubiflorz, within

“hich numerous families are separated from one another only
'y very poorly defined characters. Advancement takes place
"m those families with actinomorphous flowers and several-
Wuled carpels to those with zygomorphous flowers and few-
“uled carpels. But in a part of the Tubiflor® the tendency 1o
d.aw'formation especially prevails, and 1n these the carpels con-
dinonly a few, often only two ovules. In close connection with
tese Tubiflore are the Hydrophyllace® and Convolvulacc:x.
Thmfore: I distinguish first the subseries Convolvuline, with
the Convolvulace and the Polemoniace®. The Borraginine®
“Nstitute the second subseries, of which the Hydrophy.llaceaf
PSS Capsules and may be regarded as the starting point f.or
o Borraginaceze which possess claw-fruit. The sub.senes
vﬂbeninea joins on to the Convolvulace® by having in the
frbe Nacez and the Labiatz the ovule with the mlCl’Op?'lC
frected downward. Then come the numerous families whxc.h
Yy themselves about the Solanacez and Scrophulariaceae in

whi
e Placentz with numerous ovules mostly occur. These 1

thin 4d the Convolvulinex are the No.lanacezﬁ. 3

bg,e;E belong near the Solanine®, yet owing to the great nu '
' of Peculiarities of the Acanthaceaz, and 1n spite of. certain

2 COmmon with the Bignoniace® and Scrophularace, ]

ave y .
Chtured to separate them as a subsection.
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Some botanists might prefer to put the Plantaginales under
the Tubifloree, but in that case, on account of the upturned
micropyle, they would form a special subsection near the Bor-
ragininez. I have placed them next the Tubiflore as an inde-
pendent series.

The epigynous Rubiales and Campanulata form naturally
the close of the Sympetala. ‘In both series we find actinomor-
phy and capsules with numerous ovules ; in both series the fur-
ther stages of zygomorphy and reduction are reached.

In the series Rubiales, to which, following Fritsch and Hoeck,
I have added the Valerianacea and Dipsacace, I do not regard
division into subseries as necessary. Both the families just
named join quite closely to the Caprifoliace. We can only
venture to offer a special subseries for the peculiar Adoxace®.

In the Campanulate, on the contrary, the Cucurbitace®
occupy a special place, and form the subseries Cucurbitine®.
The Campanulacez must be regarded as the remnant of a trunk
from which the others have branched out. That the Compos
it&e occupy the last place in the system can scarcely any longer
be doubted.

It is evident that the several series are independent form-
groups which have developed mostly side by side, but not ff?m
one another. In only a few cases do the series stand SO "“f:
together that a common origin must be supposed. The same;)-.
true also of the subseries and of the families within the su
serics. Even within the families themselves it 1s mostly no.t

: , ‘ . .+ for the subfam¥
possible to determine a common starting point ol
lies. In spite of all the uncertainty that prevails regafd";gvd.
origin of series, it is absolutely certain that Para“el °e(hc
opment has very often taken place, and the Vie.“' that ':ﬁ .
development of the siphonogams trom the z.tsnphoncf)g'itn "the
great number of parallel series came into existence rt; i
beginning seems tenable. The oldest monocot)'ledons-ans pos*
tyledons, like the living conifers and other gymnospervy
sessed no floral envelope, but an indefinite
and carpels, which were either spiral or W
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ame tribe. Then from the bracts preceding these sexual phyl-
umes, or from the lowest stamens, the perianth was developed.
nafew scattered tribes of monocotyledons and dicotyledons
hese lower stages are still to be found, but in others, where
fclical arrangement and definite numbers prevail, they have
isappeared. We cannot know whether or not the latter pos-
sessed spiral arrangement of members originally ; indeed, it 1s
wt necessary that this should have been the case, for it 1s pos-
ible that at the very first formation of series, forms with spiral
adalso with cyclical arrangement should have arisen. Thus
flntion of number could have appeared early in the one and
e In the other.

Nigeli believed that every tribe has proceeded from early
pes with spirally arranged floral phyllomes. If this were
"¢, then the Orchidacea, for instance, would be the oldest of
“nocotyledon types, and the Umbellifere and Composite very
 types of dicotyledons, for they would have gone€ through
% most modifications. However, in my opinion, there 1S
“ihing against the view that cyclical arrangement arose 1n
:;:i“ tribes from the very beginning. In the most of these

and series fixation of number probably appeared very
:l-‘" ‘and of these many afterward suffered modifications by

“tion of particular members or multiplication of others. In
Bose series in which wind-pollination prevailed, Pandanales,

lum

' florze, Principes, Fagales, a highly developed corolla,

tavip ' ission to

But where the perianth 1S petaloid and insect-pollina-
follows, and

become established, finally zygomorphy
such

eduction, which attains considerable importance n
' Philydrace®, Ruta-
: hetero-
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chlamydeal flowers I have ascribed much influence to insect-
pollination, yet I must contend against the opinion that the
formation of petaloid structures has been induced by insect:
pollination. The appearance of these structures in various
and widely separate series can at first only have been cond:
tioned upon external influences. In countless culture plants we
see that by supplying richer nutrient materials and more light
the formation of petaloid structures notably increases, and that
sepals and stamens become petaloid. But it is to be conceded
that insect visits may contribute to the fixation of such charac-
ters when once acquired, but they alone could not accomplish
this were the physiological causes of color supply not perma
nently furnished to the succeeding generations. The deveiop-
ment of color material in the floral phyllomesmay aiso be
retarded by its transference to the subtending bracts or 1o other
more favored flowers in the inflorescence. In the Spathifior
the development of the flowers remains in the background.
owing to the manifold capabilities of the spathe, while the peta
loid bracts of Dalechampia in the Euphorbiace® produce the
same result. The inner flowers in the inflorescence of Hydran-
gea are retarded by the strong petaloid development OF ‘h‘j
periphery. On the other hand, insect-pollination iS decxdfd.l,‘
instrumental in the reduction of flowers, morc than in the S}ff'?]
petaloid development of particular perianth-whorl&::- hF f"r‘;iz
quite clear that when the insects contlr}ually pf'efer int ;ﬁlfse 5
those stamens or carpels most conveniently 51tuated,. t’O 5
used must gradually become functionless. Here 1t 13 ‘;Ogbc
4 : : ' ; in the case ©
question of production of certain materials, as in th il
petaloid perianth, but only of restriction or suppt ession of alrEH:

_— her more€ Vi .
existing structures at the expense of ot nd Micre

Among the monocotyledons the Scitamine® s !
sperma surpass all others in the production of petalo

: tion 0f
parts, in the prevalence of zygomorphy, and 1n the. !:e(,i,zcap}*”
the andreeceum. In the dicotyledons these conditiO

in a great number of series.

BERLIN.



